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(54) [«WO*i»] «f«»tto-755-tfR«-e©«jftS 



(57) [S»] 

im&mi arms ■. 

1 ) mmm ■. mizmt. ±t ix*?*hi>* 

2) MJSpH : fto>H4.0-C*i. : 

3 ) pH££tt : 90'C. 15^Ha<OjD?»^#T-C'»pH4.5~ 

4) aUScStt : pH4.5fc*JV^T15»filft»Lfc*^. 8 
Q°CZX'%%.Xh2> ; 

5 ) £3g&ft : WCSO'CXbZ ; 

6 ) : y;P^SffiTl«j55.000~60,000-C*>S ; 

7) mn£:®i.2Xhh ; 



r 

(19)H#BftfW (JP) 

v 



(2) 



#gfl¥10-136979 



1 ) gsmm* : mizmi. ±t ix^h^y? 

2) MSpH:^7pH4.0f<bl. ; 

3 ) pH£5gtt : lOOmMPKM^+T^C, 15*^^D 
^frT"C^pH4.5~5.0'C-$STj)l) ; 

4 ) fflg^tt = vmmmmmm.^zii^xm 

5 ) Mfiiag : ^80"C~90*CTJ)S ; 

6 ) : yWj&ftT'&55.00a^O,000-C$>& ; 

7) zfnja:m.2X'b&. 

a-T5 5-*\ 

[H*«3 ] ffi$$l £fBii<OlHt« -755— 

X ( Bacillus acidocaldarius) Xh %>WiW%. 3 I2K«0SI 

[ mm. 5 ] IliMttlW 1 ^^^ 7 v Yi))Vy V *j 
X ( Bacillus acidocaldarius) KSTM-20378rt*£>&fl3< 

imm ] mzmt-fzx&xh^x. m*«i* 

fcUIWW2fc:8E»^l8tta -75 5-*'fc«k 
YfilV-yV VX ( Bacillus acidocaldarius) ;^?! £>ft- 

«*B6t:ia««*ffi. 
>»A ( Bacillus acidocaldarius) KSTM-20378=-C£>Ik 

mmnzifficoijm. 

[000 1] 



5 5--b'2UWKiim *«*fi»flrKtta-755 
[0002] 

l):fg£4jfc§-£SXg«i, a -755— tftrfflv^SH 
ftoaflOlS k 7 5 5— fc* £ J: £SH"fc;l§£-aX 

mitmwis* v h? •vt-mzxmiwimt lx 

5, 95M05°Ccp^tfTTBac i 1 1 us licheniformis ^ Baci 
11 us subtil isl gff£jg-f*> a - 7 5 5 — tfTISft $ 
•It, PH4.5, 60°C^#TT' Aspergillus niger 

w&&jstriW3T 5 ?— if-emta-** t \^xn 

[0003] iit*Tfc:»fe<lTV^«-755— tfO 
(3 1 /C k' teSIpHfr' 6 ttiE-e*> S W&flflHfcfc 

%^xi&mttj;)\>'i"y&%:wzi. Dsm^^u-copH 

± fcttJB $ *IT V » I. ^3 7 5 5 — feV)Sf pH#4 . 5ft 

5 fmzxmtf&mt %->x^b. t ^ph 6 uiLwiStf t 

[00 04] ^(c. 3ttaW88iVCV>*a-759— * 
<i« -T5 y WM-r& mT*)Vi'*?J±4 
(JMmzW5^mcco^TX'$mnWL{ti'€ 

tfft&Xh&tf. K<mUWt&X*<r>l}A>i'*7M*v<r> 

[0005] iMfflmtizmm^K , pH4ftis<7)Ktt 

Wtfifftsffl L**oHJ»tt*1M-**H« -75 5— fe'^ 
JtSil. BF5ESnrv>6. gftttfeilTV^ Bacillus a 
ddocaldaHusi*cOSH4a-T5 5— b* Sr* 1 

[0006] 

[^1] 



(3) 



0-1 3 6 979 





5«pH 


«.« 








75^ 


3.5 


ND 


68000 


J. of Bacteriol. . 123, p515. 


1976 


70«C 


3.5 


ND 


€6000 


Agric Biol. Chen., 50, p23, 


1986 


70*C 


2.0 


ND 


54000 


Agric. Biol. Chen. , 46, p7, 


1982 


60«C 


4.5 


ND 


ND 


Starch, 31, pl66, 1979 




80<C 


3. 5-4. 0 


5-6 


60000- 
85000 


#W¥4-66084 <B&SJ*X) 





[0007] L* 1 LW^>, *£\ iWCMttftfrT? 
[0008] fltS-C. ifi^«CfT;bftTir*4lBff JKB 

mx-hh. 

[0009] 

izxtz-nzt&gi&mmx'&t) . BHt«KSipHa^ 

[00 10] 

^ Bacillus acidocaldarius RSTM-2D37ffo& t . ±!E@W 

$fc3£-Jite. Bacillus ac i doca 1 dar i us&3fe<7)jf&ttfr 
oBStta-75 5-- «4»K«&S*i.rv^*« ($ 

1 ) . a -75 9— tf<Oifl!Mtli*<i*±EI 

[00 11] 

[ftftO^ajKB] ttHtfffli* JSlTOl ) *>4> 7 ) 
[0012] 1 ) SffttBtt : ft«L, 

2) ©IpH : ^pH4.0T'*I) ; 

3 ) pH££tt : 100##K»$+T1KrC. 15^^^)JP 
mtFrTX'$)pM.5~~5.0X'£%.X$)l ; 

4 ) : 100mMftI?|£ff&*pH4.5KfcVva5# 

5 ) SSlSS : »80*C-9(rc-C*>S : 



6 ) : yfrF7&mX'm5.000-~40,W?bl ; *> 

7) «Lft: *W.2-C*4. 

[0013] JEteSaflWMcfcVvCtt. £a&8&&«3m 
0-TS9— fe'TfcS. 

[ 0 0 1 4 ] § fete. JJEMtta -TS 9 

[0015] J6F3»arSaflWlfc*JV^Ttt» ffl£ft£!feP 
rt+lVX 7:/ ( Bacillus acidocaldari 

us)T*£l>. 

[0016]$ feCJffapfirWIJIMIMciJ^Ttt. tifffim 
4I4<^^ 7v K^/k/U "7-* ( Bacillus acidoc 
aldarius) KSTM-2037$rej> l> . 

too 1 7 1 *mmt. mzmitt&WiX' 
jot. ±.%mta-7$y--etmtzmzitz> 

[0018] imzmtmmz&^xii, mmma - 

755— tfj&Wf-Jl'* 7y YiuWfV fr* (Bacillus 
acidocaldarius) 

[ooi9]$ 6tc«FaB*ia«BM»K:i3v^tt, me* 

7y K^/l^U ( Bacillus acidoc 
aldarius) KSTM-2037R:T* S . 

[0020] wmzmffimmizis^xte. miEraetf , 

[002 1 ] ffjMr*Mfl»C*$VvCli, ftrlERJE**. 
pH*«4.0*»<?>5.5<!OiaTtfi?)fLS, IffJi^^it® 

[0022] HT. *SS»^5rUi H J1-S. 

[002 3] (*TS5-***4*t6aflW)»?i:H 
g) *8l»B^^»tt«-rS5— tftt. Bacillus ga. 
^F^ Bacillus acidocaldarius KSTM-20371* ) KJ: 04 

[0024] 



(4) 



trnVl 0-1 3 697 9 



a. fm 
(i) 

(2) 

o) sue*)** 

(4) ]&?oWiS 

(5) 

(6) tmm& 

(1) wmm^mm (phsike) 

(2) f(i|U|@ftlTIttS (pHSIKE) 

o) wmwrn (pH5«iE) 

(4) fWHf5f->«SWf« (pH5^jE) 

(5) 'J b-?x$/k? 

c. mmm® 

(1) ft^^STCtt 

(2) JKgEJG 

(3) *f-JH"y FWfc 

(4) VP-rXh 

(5) ^yH-;K7)« 
(6) 

(7) «SJcOiP*^ 

(8) ^xygg^fijffl 

(9) imxa^ms 

(10) fe*<0£)£ 

(11) ?W7~tfiStt 

(12) *4fS^— b'SStt 

(13) #*5~ fe'Stt 

(14) £WOlEB 

PH 

(15) KJRfctf-riJBK 

(16) ^*^^r-feby^^ 
d7) %im<MtM 

(18) T5/^^» 

(19) 7x-ll-77-y*7Sy 

(20) (8TC. 10ft- ) 

(21) aMfrf-HJ^AtfflHtt 

(22) Hf7n^^tgffiC*3ttS£W 

(23) 0 . 001% U Vf— AtgtficOiW 

(24) ^oi/yco^-M 

(25) ^lyK-Tyt-WS^ifi 

(26) *-feM y<^»JB 

(27) -t*7^y?)#S? 

(28) JBBRttSttfcfcttS^tt 

(29) -7-yny^-tgtfiCfcttS4W 



0.4-0.6X1. 5-3.0Atm 
+ 
+ 
+ 



3fciR*9. XJ»-X, 



+ 
ND 

+ 
+ 

ND 



6.0- 5.5+ 4.5+ 4.0- 
4<TC- 45"C+ 60*C+ 65<C- 

ND 

>js;y ND r/Mf-y ND 

^-;l/-f-yND 

ND 

+ 

2.0%+ 5.0%- 7.0%- 10%- 



ND 



(5) 



0-136 979 



(30) U tfKJfc 
(31) V PHBfttC*JJt* U jS£ 
(32) 8S«OjflJfflfc£i8tt 

(a) L-T7bV-X 

(b) D-^fyn-^ 
(c) 

(d) D-vyy-y. 

(e) D-77?h-^ 

(f) D-#??b-y 
(g> J&ft 

(h) yaM 

(i) ?L«f 

(j) hWNO-X 
(k) D-V^h*>xh 

(1) D--?y-vh 
(m) •< y : s 7 h 
(n) ^D-fe'Jy 
(o) » 

(P) yyt'*-7, 

(q) 

(r) x?y-/P 

( Bacillus acidocaldarius) KSTM-2037#i:ife£?i'U 
-?-OSK#-f-«±FERM P-15941T'**. 

[0025] *sm&m&<* -r s 

-feffct Witf. itf) KSTM-2037ft£tg*lyCf#£>fl# 
[0026] iSSR$ii: IXlt. Mitf, *0H3-X, 01 

8, Tiv-3-iv mm. x^y-zu) , 

xftftftffi* r** h y >mK mx'itz 

[0027] giiaifc LTIi. flit*. # V. 
gp«x*x. fflxdfy, *h». yy# 

[0028] *«tt*5 it^S LT(is Witf. 

us. -thy^Aig. #y? 

tractate LT, fflv^ftfSS. 
[0029] *jf*WpHJ4a#pH4.5-5.5, #2 L< JipH 
4.5-5.0?**. i^«ia«{i)i^45~60'C, »4t<tt 
55~60°CT*I>. JMHi, nttflF*pH. 51 



ND 
ND 

+ 
+ 
+ 
+ 
+ 
+ 



+ 

+ 
+ 
+ 
+ 

± 

• ND 

fffi&t&ftmizj; 9 saw* a*, *mmiizm^m 

^.mcO^Mfa -7 S y— fefco±4(c+^^SfSS:# 
tf*k. HR{cttl8«fia*><9 3 BIS. ff^ixS. 

[0 0 30] (Mtta-rS5— tfO»W5Ti6)*K» 
«*)Rtt a -7 5 9— tfttJSlTtf) «t o 0 ft* 

^»s?#a. mm. mm. mm^j-tv. 
m. 4*vnm?wvyy7 y^p^m. r 

4. 

[0031] {iimm%&) 

mt IX l*o«IWIWJB»*#ftS-W:**t0.4N 
-NaOH5:25mlJPX. ^JB^+T'KWJ-SS^jR-tl) . -I 
0)®tmt:ti!lSl. 0.4N-CH 3 C00H$:25mljDxT, pH£H 
ClT'4.5fctfl8L*:flL 100nlfcje«W&. ZiXizX*). 

[0032] ( BsRSttwaee) ««^?siomi t^^g 

1 nl & M*. T4<rc-C1(WMBR««» -e^K^M 1 nl * 
BXOaibl/lON HC1 lOmltfCAilKJCGS-^xt-f*, i 
^aEfffitL^SrO.SmUX 1 ), 0.005%3-F (3-* 
Xr'J0.05%**tr) lOnitcJni. 4^**fe«)660/iilc 



(6) 



ifflPH 1 ! 0-1 3 6.9 7 9 



D 0 .;*j1I©ft*« 
D ;RlS«<DS^tS 

[0034] jjEwearr. wxiwc?. i jmz 

[0035] ( P#Wtt®to«?rt ) JJWtffifc-Cfl fcft 

[ 0 0 3 6 ] 1 ) S£«#ltt : *ffifflvm<*-T$ 
5-**, JJEIMXWB***^***^' *rc« 

eo^ra^^r, ftffl£*l>. was*-, RJ6»*fW? 

07 h ?y y * -X'ftmh w k K J: 0 , ±k IX 

-;l- : T-fe : *=40:40:20"CSffl"CaBBUfck * 

0.1<Wf«*4-i*. Sfc. Jftfeli. (7-0 >4 
ul. ^*7x-/WrS>'48, T-feh^OOmK 85%Uyi80 

niaxgrn) fcfflwc. 105*C. 30#»S6l/CfT3. 

[0037] 2 ) SipH : MSpHii. l5fBS«}§jKOpH 

-c. «rc. lo^SRffi^^tffl^t^. *Si 

[ 0 0 3 8 ] 3 ) pBJcStt : #pH?)100mM8i«!*gff*£+ 

[00 393 4) &£££tt : 100mHPSa«af?«pH4.5+ 
T. «-ia«T'15^H^ Lfctk »Si8W>»ff$§tt*19 

fE*«asafecj: o . pH4.5, arc, 3o#i?ras-et 

#Wmti> 100%«®fiF?Stt t T V> I) . 

[0040] 5 ) MiifiS : uEfiflBijeac ± o a* 

= 5-b'tl 80-90"C(Cg3S^5r^'t 
[ 0 0 4 1 ] 6 ) : #7i»k LT. Sephadex-100 

fcfflVV 10mM NaCl«r*tt5(Wfffla«KK(pH5.0)+Ty 

^H4tJ4*«?55, 000*>S>#60. OOOTft £ . 

[ o o 4 2 ] 7 ) m& ■■ wm&mfmw&m^xm 

[ 0 0 4 3 ] $ h t. «l*»*>Ktt« -T S 




[0044] *Mm0B&«-7 *y~emmzh 

fcitfcWJ (75/W) Sr-^^UT. 

H. Mi37r-^£JB^SK*§^S&fc^:^ , ?ji 

*B#3§*»*fc H»«ttRS*f 
[ 0 0 4 5 ] OT. WfcWfc i 0 *WS B J^lWK£ 

[0046] 
[|UtW 

(») 

■WS*Bmi%* sKU^rhV 0.25%. BHfx*;*. 0. 

25%. NaCl 0.25%. MgS0 4 • 7H 2 0 0.05%. MnCl 2 • 4H 2 0 
0.001%. CaCl 2 • 2H 2 0 0.05%. KH 2 P0 4 0.2%. (NH4> 2 S 
0 4 0.2%frt>%Z%M (PH4.5 ) 500mlS3Ugzift77^ 
3CAtL. 12rCT20#M£. Bacillus acidocaldari 
us KSTM-2037^«aU . 60'C. 1 6 0 r p mt 2 B01S 

[0047] 2 ) 

1 ) kHtaB£^«H3 0 0 LSr500L^*^ V?tA 
tT.. 12rCt-20»^lf*. ±IB^-H«r0.67% (2L) 9 
fit. 60*C. 160rpiT3HiaKHILfc. «« 
«i 1 ml 0 4. 9#fi[W 8-7S5 — fe'* 5 ^S^^ . 
[0048] 3) »«0«SS[ 

a -7 5 5~e*&tS±il®*ML*&>bft& (7,000rp_ 

m. 30^) IX. ±»*Hfc. i»±»t«*>aRW»* 

Ui. a»»9'V7 , n't**w c *mWi'« ^ery^- 

-7 A^40%ia$lt : 5r'l» i 3 fclDi 5-CT'-«M$r^ 



(7) 



tfHPPl 0-1 36 979 



**-h-ioo (=xw6timmm) 

&t Lt:. 

[004 93 (Hifi0fl2) 

i ) mmKfcm. 

HMM 1 T^^tlti^mm^mta -75 7— t' (5 



(pH4-5) fclMHBRJGStf. 

[0050] 
[*2] 







ffl*fiStt(5*) 




(CaCl, «W0) 


(CaCL, 3xK&Afl) . 


60 


40.7 


40.0 


65 


52.0 


52.7 


70 


65.1 


66.1 


. T5 


82.0 


81.8 


80 


100.0 


100.0 


85 


100.0 


100.0 


90 


100.0 


100.0 


95 


31.0 


30.7 



[ o o 5 1 1 $2 x o sr, ^mmcomi. 

[0052] 2 ) SSpH 

Sitftl 1 T»4>*ifc*a»JI*)Ktt « - T 5 5— tf ( 5 



[0053] 
[£33 



2®pH 








ccaci, m&m 


(CaCL, 3nMKJO) 


2.0 


0.0 


0.0 


2.5 


21.7 


0.0 


3.0 


59.4 


60.2 


3.5 


94.2 


94.3 


4.0 


100.0 


100.0 


4.5 


94.2 


95.1 


5.0 


87.0 


85.7 


5.5 


69.6 


70.0 


6.0 


26.1 


28.6 


6.5 


0.0 


0.0 


7.0 


0.0 


0.0 



[ 0 0 5 4 ] &3 X *)Wb»%£ o fc, XWWKDffit 
a -7 5 7— feflJpH4.(H;:MjfpH£f$*>, -£<7)SIpH{;i 

[00 5 53 3 ) 

HSfcffl 1 T1# Wc*IMoitf£ a - 7 5 5— tf ( 10 



[0056] 
[£4 3 



(8) 
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m 






mm 


ccaci* mm) 


(CaCl, SriHBlKI) 


60.0 


100.0 


100.0 


65.0 


100.0 


100.0 


70.0 


100.0 


100.0 


75.0 


100.0 


100.0 


80.0 


100.0 


100.0 


85.0 


88.8 


87.0 


90.0 


49.0 


45.0 



[ o o 5 7 1 m <fc mt»t^ti o k. *mpmm: 

[ 0 0 5 8 ] 4 ) pH$5£14 



[0059] 
[*5] 







*«£«(*>' 




(CaCl 8 *S1D) 


(CaCl 2 SriUSKl) 


4.0 


0.0 


0.0 


4.5 


100. 0 


100. 0 


5.0 


100.0 


100.0 


5.5 


0.0 


0.0 


6.0 


0.0 


0.0 



[ 0 0 6 0 ] * 5 X mWZ* 3 fc, tWMMWt 
« -T 5 4pH4. M-OiTSBtC* 0 , *tf)pH£ 

[00 6 1] <30iW3) 

(H»o«fl:) ^40(w/v)%<oa->-x^-^x^'J- 

K15u/«DS (DSiMTSStt) *>IH4a -TS9— tft«B 
u x9 y-o^H^HCl/NaIW(C-C4.5fc:I«Ufctt. ^ 



HK«-7S9— tf 10u/gDSfc«HlDU 90'CT 

s^K6o»-iBHH*un:. *wnt Lxm&jjmizmz 

tiX»h-$n<»a-T$?—m fe'HSj 

**>«*fc*6fc*U:. 4*J. 7X9— fe'HS 
0*§£<i, x5U-<OpHSISS:Ca(OH) 2 "Cfi : -5fc. 
[0062] 
13*6] 



ant 3-k bx de gaa; c») 

pB &[E <») (» 61 



G2 



C3 



lSTM-2037a-r ;3- » 4.5 
Xhfg— CTS 6JL 



26 21-3 6.8 18.2 75.0 
28 14.1 1.2 8.1 90.7 



[00 633 mWmWta-T 5 9-Hftt, tfcfcffi 
[00 64] (HWJ4) 



7*7Xj (^tftift^lSKfiOK) 4u/gDS£35tnU 

JR*«7(tii%U:. 
[0065] 
[*7] 



(9) 



ttBWlO-l 36979 



(■!) (X) CI C2 C3< 

KTH-2037a-7 5 79 29.5 87.5 0.9 1.6 

X tf ^ —WIS 52 29.5 96.4 1.4 2.2 



[0066] *H»9i<ttStt«-T S 5— tffcflJufc* 
fc. 

[0067] 



7ny h**— StoUte 

(51) int. Cl. 6 88fflE5- FI 

(C12S 3/02 
C12R 1:07) 




r 



14 
h 

Ik 



10136979 A 



i 



Page 1 of 2 




Generated Document. 



(1 1) Publication number: 



PATENT ABSTRACTS OF JAPAN 



(21) Application number: 08302245 

(22) Application date: 13.11.96 



(51) Intl. CI.: C12N 9/28 C08B 30/12 C12 



(30) Priority: 

(43) Date of application 
publication: 

(84) Designated contracting 



26.05.98 



states: 



(54) NOVEL ACIDIC ALPHA- 
AMYLASE AND ITS 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
solve a variety of problems in the 
conventional starch industry by 
providing an acidic a-amylase and 
liquefying starch under acidic and 
high- temperature conditions. 

SOLUTION: This acidic a-amylase 
has following properties: (1) substrate 
specificity: acting on starch to mainly 
produce malto-pentaose and malto- 
hexaose; (2) the optimal pH: about 4.0 
(3) pH stability: it is stable in the pH 
range of 4.5-5.0 under heating at 90°C 
for 15 minutes; (4) temperature 
stability: it is stable up to 80°C, when 
it is kept at a pH of 4.5 for 15 minutes; 
(5) optimal temperature: about 80-90° 
C; (6) molecular weight: about 55,000- 
60,000 according to the gel filtration 
technique; and isoelectric point: about 
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Title: Novel acid alpha-amylase and producing method 
Summary: 

Theme: All kinds of issue in starch degrading industry are solved by 
using novel acid alpha-amylase under acidic and high 
temperature condition. 

Novel alpha-amylase: 

1) Substrate specificity 

attack starch and end products are maltopentaose 
and maltohexaose mainly 

2) Optimum pH 

around pH 4.0 

3) pH stability 

around pH4. 5-5.0 under incubation at 90 centigrade 
for 15 min 

4) Temp. stability, 

up to 80 centigrade under incubation at pH4.5 for 15 
min 

5) Optimum temp. 

around 80 - 90 centigrade 

6) Molecular weight 

55,000 - Q0,000 dalton by gelfiltration 

7) Ispelectric point jgii * 

about 4.2 "~ 

Others: Optimum temp, is not affected by 3 mM Ca 2+ . The novel 

enzyme is produced by Bacillus addocaIdaiius'KSTM-2037, 
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Table 2 : The effect of calcium ion to the activity 

Activity analysis Relative activity(%) Relative activity(%) 
Temp. (centieade)(OmMCaCy (3 mMCaCl^ 



60 
65 

I 
I 



40.7 
52.0 

I 



40.0 
52.7 



The novel acid alpha-amylase (5 units) reacted 1% soluble starch 
(pH4.5) for 10 min. 
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